This tutorial intends to convey the step-by-step process by which computer programs for model checking and satisfiability testing for temporal logics may be derived from the theory. The idea is to demonstrate that it is very well possible to implement such a program in an efficient way without sacrificing a correct-by-construction approach. The tutorial will be fully self-contained, only a general knowledge of programming and propositional logic is assumed.
Topic/Relevance
This tutorial intends to convey the step-by-step process by which computer programs for model checking and satisfiability testing for temporal logics may be derived from the theory. The idea is to demonstrate that it is very well possible to implement such a program in an efficient way without sacrificing a correct-by-construction approach. The tutorial will be fully self-contained, only a general knowledge of programming and propositional logic is assumed.
The proposed tutorial focuses on what might be coined "Implementing the theories". Unfortunately, too often an interesting approach or novel algorithm once published is not picked up by any user community. This is partly because no effort is spent in creating a state-of-the-art implementation in a readily accessible form. The intended audience are researchers in the field of theorem proving and any users of applications thereof. They will benefit from learning how theoretical results can be implemented in a well-written prototype program. Moreover, being a prototype should not be an excuse for not using advanced datastructures and algorithms. Therefore this tutorial takes an engineering approach to dealing with complicated issues such as reasoning in temporal logic, and shows that with a structured approach a powerful tool can be built that is able to handle real-life applications, for instance verification of sequential circuits.
Contents Outline
Below an outline is given of the tutorial contents. Much of the material on CTL model checking is based on the pioneering work in this area by Clarke et al. The bibliography lists a number of articles and books on which the tutorial material will be based.
